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A. .LASER BEAM 



0«\ (57) Abstract; A method for recording information on a rewritable optical recording medium having information recording layers 
^ by making a recording mark having a favorable shape. In the metho4 a laser beam is applied to the light incidence surface (13a) of 
an optical recording medium (10) having at least an LO layer (20) and an LI layer (30) formed thereon in a multilayer structure so as 
£^ to make recording maiks selected fiwm a group consisting of recording marks of types having mutually dififerent lengths. For at least 
<— s one type of the recording marks, the recording powers of a top pulse Ttop and a last pulse Tip of the laser beam applied to form the 
recording mark in the LO layer (20) is set to a recording power PwO' smaller than the recording power PwO of a multipulse Tmp. 
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(81) tg^S (^rt;: AE, AG, AL, AM, AT, AU, AZ, BA, BB, 
BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, 
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GR, HU, IE, IT, LU, MC, NL, PT, SE, SI, SK, TR), OAPI 
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MR, NE. SN, TD, TG). 

— mmmsn^m 

2jc^=i-K&t;fl&a)BI8ffilcotNT(*. SS8«f=f$*LS 



fc«»CDIBe^v-<7^J^fiK-r*o «»a^lCDl5^^-^?<7)5fed?^i:< tt>-o(DaSia)iH»-7-^7lc^txT. LOB 
20lC}KfiE-r^ii^lCfig|t-r«U— tF e-Ao h':/:>*/^;uxTtop&i;^x h/<;uxTipa)iBe/<7 — S^^u^^-z^^ux 



wo 03/073419 



1 



PCT/JP03/01830 



5 i^m^m- 

20 ^f&mBi^Xh^r>VU-V l a e o^D VD-ROMlJ:*3V^T^ffi 

^fc. l3:J;6x-^<?5»#m^/55'^t^^^^lB^^ft: (» 

25 ##;tM^I3^l^fls) ^^:oV^•r^>^ It^ia^S 2 ^«itT'fe 5 
y^055fclB^IK^(s;65Ji^$^-CVN5 (l^ra 2001-273638 
^#fiS)o■|f#IBf§^®^65 2^«Jt-efc5#t#^M^IBIt^«<^^^-*5V^T 

30 LTV^So 
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(D/-?!?— ;6S|a^^^l7— (Pw) d^bSlS^-?!?— (Pb) ^T'<^)^4gSr 

jzifi, if fcf—i»o 17— :ds^jS/-?!7— (Pb) t;i|S:^$t^6o * 

20 — 1f If— A(^^^17 — ;6§m*^>'I7- (Pe) kzWt^^fl^o ^<Dm^. 

^^y^rp^ (Pe) mmmi>^^^itm.mu±. m^^m<Dumt 

/&^b^v^'^IO(^^t#IB^tM (iJAT> TLi^j i:v^5) t-^TUTx — i?© 

oJSj t\^o) LT 1/ — if If— -^/S^RSM^tLS w ^ (::/^;5o 
30 fcJ^). LOji(i+:9'>fe^i^ii^^^UTV>Siej.^;asfe«9. ^(Ofzt>. 
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« 

-efcs:: t7b^hi^—f'i^^—-^(DmH\^XoX^^\^f^mtiim-^-d^\^Wc 
15 if tf>-A^^:^-r5fcJe><?5>itife wx<??M (na) t(Dit ix/ 

NA) ^yOOnme^Tx ^^llX-fi^ NAigrO. 7£A±. O . 8 5 

aS^-e;^:^ < -r6 i: tit-, w — if l^— -t. OiSt:R: ;i ^200 

-4 5 0 nma;^*-e@<-t-6r ^l^J;oTl^ — if 

20 ^;asf^^tbTV^5„ J: 5 J'jis M?SS<^^— if T^*--i^^jS5NA<7)^ 
1^ :x X-c S i: J: o T 7^— OlBlt/S^ ^fr 5 i/:^ 7" ^ 

30 M3feiBli^^K#:t->e*-t-^'lt^lBife;^*feT-$?oT. Jfe?^^<^)|B^if^- 
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5 -efeSo 

bteiftlK^) S6^fi^ m^<^'lf ^IB^S ^^i"^ »^ 
i- ^ 1t#IB^^?* 1^1 J; o T $ ti. S o 

^trN A ^ bfc^-a^fc, l/NA ^ 7 O 0 n m(D^#^^fc-ro 
30 A 2 0 0 ~4 5 0 nm-elt>So 
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A ^ bfc^-^lc:. XXNA ^ 7 0 0 nmO^#^^fci-o 
20 :*:i|g8goStriBg6<j«*fc. $ ;ixfc/>^^ < t> B 1 jS-tKM 2 O'lf 

^(Dmm-^-i^ ^Mj^-^m^j:^mMmi^xhox. mmm i <^if^iB 

i- 5 3fel3#^<4= I- J; o T^fig $ 6 o 

30 mm2<Dmnt&mmj^y) t>B^ilB3feAMts^l«^^:te»uTv^6o 
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^3fe^iiJlt:#;^. MlS^feMilS OJ? ^ 30~200;xm 
10 r i: ;65-BItli: JfeSo 

% 6^ :^-r if ffi El s o 

0 4 fi. ^IB^^^^$: 1 0 (DMitXa<^ — §|S (^I^^TbIS 1 2 (^?^^) 
20 <Sr^-f-|a-T?*!>So 

El5(i. 3feia^jK^ 1 0 c^iSiatXao — §P ( L O ^ 2 0 Sr 

El 6 fi. LI lE^li^S 2 tz:>5* L-r-r"— ^©IB^^=fT5i^-a'(^^'^Vw^ 

25 (b) 3 T{t-^^?I^J5gi-5m-a'> ( c ) fi4 Tm-^^JI^fiK-t-Sm-a'. 
(d) 5 T{t-^~ 8 Tm■^^?l^^■t-S:^'g'^^bTV^5„ 
0 7 fi. L 0|Bltl^2 2 Jc^UTx — i?<^|B#^fT5^'a'<^^'«/l^^ 

(b) 3 Tit-^^?i^^-t-^m^. (c ) {14 Tit^^^f^fig-rsm-a'. 

30 (d) 5 T{t-i-~8 T^t■i-^ff^^-r'5^'a'%^UTV^So 
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5 

Wii 1 ^mm 1 2 ^mi&m i 3 'pmm 1 2 t^mmm 1 
3 t(Dr^\:imif hntcL om2 0 ^i^i 1 ^tt^fpiii 1 2 ^rtDrBij:: 

^i-tb;iXfcL IJI 3 0 ttrm^^o L OiS 2 O fi. 3feAltffi 1 3 a 

2 Rxj^m 2 (D^mi^^m 2 si^xoxmrn-^fi^^. l dps o?*. 
^xmm 13a ;i)^biiv^'^l!l(o•If #iB^;s^«^L. n 3 (Dwmi^ms 

1 . L 1 IB^m 3 2.^4 3 3 iSttJ^SMl^ 3 4 J; o 

fife$^5o ^OJ: 5 t-s :*:^ifeSi^tc;e)^;{i^5^|B^^^$:i Ofi. 2® 
20 (D-jf^faii^ (L OJi 2 0^tTJ«L 1 ® 3 0) ^^L-CVn^o 

s<*:i If*, ^mmmi^i o<Dmm^mm^m^ir^^m^^fz-r 

a ^t>*^ > K 1 1 b ;6S^tt bt^.TV^5o ^ ^Vp— 1 l a RX^X 
X(*7>' K 1 1 b (i. L 1^ 3 0 i:LMVXf'—^<Dmm/n±^ffO 

1i(Z)■T?^i^^v^:i^ ^/u—zf 1 l a <^>^$ i: LTfi 1 0 
~4 0 nmfd^^-rsr i:;650^ b< . ^//U— :;^1 1 a (Df ^y^i: b 
TfiO. 2~0. 4 /i mi^lS^-r^ - <b36S$f ^ LV^„ 1 1 (^#5^ 
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^(o^M^^com^-nj^hmm-Jb^Bt. bv^„ :z(dxo ti:mmt LTfi^°y 
^mm 1 i. om2 o ti. im s o t ^+^ti:^m^i>^xm 

^I^^S^SfiJ^^fc ^(^^®j3:fii//^->^ 12a S.T>*7 :/ K 1 2 
10 b ^aSggft e>ttTV^So rtvbi;^/!^— 1 2 a 2S^t;«/X{*7 K 1 2 b 
(t. L 0» 2 0 \:i1^\^X'f—^(Dmmyn^^n^Wi^\i^^i1r^ l^ — 
if tf — Ac^^tf-r K h ^ <^ UT(DtS:fiJ^^/ci-o ^^V — y' \ 2. 2.(D 
^^•^t°^y^fis 1 ic^it ^tbfciJ^Vi' — 1 1 a (^^fH^^fry 

J;v^„ f FhTJI 1 2 ©1?;?^ ^ bt {4> ^10~ 
15 5 0 M mt::i8:^-r5 r i:3650^ UV^o ^fc. tf^Fs^M 1 2 <D$t5|s|.i: UT 

f*^ #»c|5g^$tbS t>(^TM*'^cv^^^ i^^j|l«i!^bttT^ y /Htm^ffl 

V > 3fe 14 ^ W b -C V > -5 ^ 36 s $j ;5 „ 

20 5t^iiJ113«:. 1^— if t'-A(^>3fegSi: i i: t)tz:^A#t® 1 3 
a^^^U> -€r<^ff^^ bTfts *^3 0~2 0 O MmJ'^^-f-Sr^ 

015^112 2S.t>*L llB^lilS 2(^:irl^s6^3/^;N-ilS|-i: ^i^m^ 
30 t>(^)■C^*J^^V^;6S S b T e ^|^Jis|-ilrffiV^S ^ UV^o Sb 
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T e ^UP^t LT{* S b T e C> ^T' % J: V^ ^iP^^ UT I n , T 
e ^ G e ^ A g ^^;bllx.fc I n S b T e G e -^A g I n S b T e ^ A 
gSbTeGe^ Ag InSbTeG e ^^fflV^S n t i)^X'^^o 

rr-C% L 0 IB^Itlil 2 2 fi. Tu im 3 0^CM\^X'f—■^(D^m/'W■ 
^#LTV^§l^^S;^l^$) 19 . r OfcJi) L 0 12^1112 2 (7) Biff fl, L 1 12 

2 <^)ll/¥<h bXfl.J^ 3 ~2 0 nmtC^^-rsr ^3^50^ b< . 
L 015^1^2 2(D|^J?:(*. L lIB^IlIa 2(D)II^ICMLX0. 3~0. 

(Dmm,i^ms 3 f*. l 112^1^3 2 ic^-rsi^^ai^i: bx^tg-rso 

15 ||10^m<4i:|Il2 KOm^t b-Cfi2~2 0 0 n m tJl^^-f" 5 ::i 

$f^L< . ^2(D^m^)^2 3c^J?:^i: LTf* 2 — 200 nmKW^ 
■t^^ t ^^tift. L< . ^ 3 (OmMi^fmS 1 (Dm^t VXit 2 ~ 2 0 0 
nmtJl^^-r^ ^ t ^ b< . H 4 (7)Mlifls:^3 3 (DW^t LTfi 
2~ 2 0 0 nmlC^^-rS ^ t 'A^B'^ bV^„ 

20 *fc. n^xb^l<^^m^*:||^2 l~^4(^^m#:|ll3 3fi. 1®(D 

mmi^^ms 3(DU^t]^Xl-i'W\^V>R'^^rLts:\^^:d^. SiOg. S i 3N 

4^ AlgOa^ AIN^ TaO> ZnS^ CeOg^x Si. AK T 

Sitllf 3 4 fi. 3tA#t® 13a /6^b Alt^;ix5 i^* H'- A <Sr^M 
fi:tJ«3fcAlt® 13a ;?)^btmt^-^^^Sf'J^:^fc ^(Om-^ t b 
T«20~200 nmt^^^i-S w ,b/{>50^ bV^o St+Hf 3 4 
30 t VXitmicm^^tifi:\,^7!)K A g-^A 1 ^^^^^ir-rs-a-^^fflv^ 
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tf)m^\^< . A u^p t ^^^v^5 r t>-T?^ *fc. Sit 

1113 4 <D0^^g3&jhi-6fcii?)t^. R^ms 4 tmp^ 1 1 tcDmiZ^U 
xn. ^mms 4 tmcun^m^^^^ t:d^x^ 

i-S#-a'> 3feAlt® 13a3e)^e)200~450 n nKDitS^ito I 

oiB^)i^2 2 25.tj«L iiE^ms 2nmmitum^x^xm0.^fh. M 

oTV^S r i: d^bs W — 1f tf— A^^Alt® 13a /O^bR^.lt bX L 0 
|B^I^2 2RXf'L 1IBMM3 2(D— — 

ytmmmw-i oizmi^xT'—i^ (Dmm^n om^i>. ^amsi 3 

ad^e)^200~450n m(D^-S:^^^ 1/^ if tf — $ 
20 L0ia^§t|ll2 2^fcfiL im^B3 2 ^ — fi^^iD'^t ^tl. IB 
^i-'<#7^-i5't-bfc:dHN, L 0mmm2 2 ^fc«L IfBlil^S 2<D 

2(DFf^<^^5>^lfe^'ft:?aS^-boMli^l::;bPf^bfcf^. 

tCPg^^tl/S t><^t?{iJ^^V^;6S. (1. 7) R L L(7)^p:fy^;aSSIffi$tT, 
30 2T~8T (Tfi. if' a ixi^t^j^^) tJl^J-^^-T 5 :R: ^ (7) V^T 
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tr p # -a- <^ ^-^vu >^ — V o V ^ T m xii -r § „ 

L 1 P 3 0 Kn\^Xy'—'$'(Dmm/n±'^no^^. W-if If-A 
5 t*L0M2 O^^bTL 1|B#I^3 2Jj:Rg|t$tL5;ii:ic;^^§„ ::<^ 

*5 19 L 1 IB^m 3 2 (OmW- 1 it-<T. L 0 iBltflf 2 2 (Dj^l^fi^O^;^^ 

10 -rso 

1 a s.t;«7 K 1 1 b ^m-r^^i^ i i ^Mm^fe^F^-rso ^t-^ m s 

iCTT^^th^ X 5 i^. Sft: 1 1 o 5 -fe)^/!^^:^ 11a RU^:^ K l l b 
1^3 4. ^4<^^m#:ll^3 3. L 113^)^3 2 2^ TJ<^ 3 (D^m«: 1^3 

1 %li|S^ff^j^i-^„ i^t'J;!?. L 1 M 3 0 :ds^^-rSo ^^^^'^x 

y ly^m.m^^n^'L i la^ji^ 3 2 o^^tSf^jisr^/^^ t;^ji^s 
K 1 2 b ^^-r^^wim 1 2 ^?f^^-r5„ m 5 (ei^^n^ <fc 0 

\Z.^ ^jV—zf 12a S:tJ«^ >- K 1 2 b i)^'Bl^-^flf^^mm 1 2 <^(5}^ 
25 ^m\^. :^y<y^)}:y'^m\^^oX. m2(DmmWl^2 LOiaii: 

2 oa^^m^^o :^^<iy^ V i^ii^Wi'^k^^n^i. o^mm2 2(D 

30 J3g^;^fcr>'3- hb. m^a^flglti-S:: ^tc:J;oT5t^iiji 1 3 
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Ix — if A<D7;*- — ;«7;^ ^ L 015^11^2 2:R.TJ«L 1 IB^)^ 3 2 (DV^ 

20 2 2]S^tJ«/3lJ*L lia^l^S 2 l^lx - ^IrlBll: ii , 

i if t*— -^0:7;j-'-;^7;^^ L 0|B#I^2 2:S.tJ«L lIBl^l^a 2<^)V^ 

ijr ^ ;y o V ^ T i- S o 
±J&(Di:*;t)s L 1^3 0 ^^:^i|^^#'|4<D^^v^SJN•1^3 4:a5|gjtb 

IS tt b s m ^ -e o T t> ^ Hi j? ;a5 ^ ^ < ^ ^ $ 5 fc J?) 
30 tt:ds<£<, ^T^^;:a;oTf?]^^^bU^i-v^o ;i<^fcJ?)> 2|s:|g?gtc*5 



wo 03/073419 




PCT/JP03/01830 



5 i^T> (1, 7) Rhh<Dmm:^^^um'r^m^\^^i-y^^-<^^:^m 

■eji. L 1 IB^fllS 2 ICl^bT-r'— ^<75|B^^tT9m'^l-{*> V — if 
t'— A(DlB^S^^-?t7 — P wSr P w 1 tJi^^b (£AT. T i iSfB^j i: B^-S^ 

10 Jilf*^ U.— If If — A(^|2fi^^-?!7 — P w^P.w OXJiP w 0 ' <7)V^TtL 

(b) «:3 Tm^t:^^-t^m^. (c) fi4 Tft-^^Jf^fife-f-S^-^s 
15 (d) fi5 T~8 Tfi-^^J^fife-rsm-a-^^bTV^So 

1^6 (a) ~ (d) iCTTi-i-^ oi^. :=^mmmmxt±, i^immms 
2KM\^xy'-^(Dmm^nvm^. v— if if-A<^>3St^«> mmy< 

V— (P w 1 ). (Pel) Rt>*»JS^^°!7— (P b 1) -h^^ 

fj:^ SoOSS^jC^P^tb-So SB^/^°!7— (P w 1) (D^f^mt bXfis 

?'^*/'?I7— (Pel) b-Cfi. R§ltle:J:oTL 115^1^3 2 

V— (P b 1) (D^-^k bTfi^ R^#t^tl.Tl>. :^B^bTV^6 L lia 

25 fBll^^^'^7— (P w 1 ). m5fe/N°!7- (Pel) &tJ«Sji£^^' !7 — (P b 

T]ll:?*:^i-ttfi J; < . -gnix.}!. fB^/^•!7- (Pwl) ^bTW:7. 
OmW~10. OmWa^t-iS^b. (P e 1 ) irbTf^ 

4. 0mW~7. 0 mWm^t^llS^b. Sj[£>'^°!7- (Pbl) i: bX 
30 f^O. lmW~0. 5 mWmSt-^^-t-^fl J:V^„ fSi. IB#/-^°r7— (P 
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w 1 ). m^^-^'p— (Pel) Rum&^-<'p— (p b 1 ) (Dim-t. 
^ju^T :^mmK-ir^m^) i^n. l/-■rlf-A^lB#/^•!7— (Pw 

5 1) ^V^fi|3^^-^'T7— (Pwl) t^h&^^^Vf— (Pbl) *-e<D^ 

MBi^. ^(^^^ ix-if if^-A^^j£/N°!7— (Pbl) Km^-r^^ 
10 5fe/N'!7— (p e 1) leig^u L immms 2^^^i[:u^ 

*-r. me (a) l i IB^Ii^a 2 i^i^b-c 2 Tjf-^ 

15 ^m^-r^m^. u—^}f—j>.(D^<ju:^.mn rij i^ns^^ti.. ^<^) 

VN-t: 1/ — if t*— i^(7?/^V^^^^ fi, I. — if t* — A(D5SS;el5|B^-'■^!7 — 
(Pwl) bttfclH]mt-J:oX^a$^5o *fc. 

#^-rs^"?/i-;^ ^•^>'i^^^-?/^:^ i:^^i-^o -fS-b. 13 6 (a) 

i^*P^^lTc U;i*5V>Tf±s w-if t'-A<^3tS;assjl£^-?!7 
25 — (Pbl) tci^^^tiSo r<DJ;5t-> 2^!:|qj^»^^:*3V^T^4^ LI 
IB^ll^S 2 ^^:^-t-5fB^S!^^^:*3V^T V — if If — A<^^S365SJS^^"!7 — 
(Pb.l) \z^^^tb^Mi^(Dmm^^mmmtmm-r^o vtc-^^o 

1 1 J^B^^^'*5V^-C{^m*y^•!7— (Pel) IC^^^tb. i?>f^:/i/t 
30 1 lT(t>^'$' ^ ^ t 1 2i£.-C<DMm (Ttop) (C*5V>T(i|B^^^° 
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!7- (P w 1) t^^^^;jT.. i$^^5:^^i/t 1 2-i)^h^ ^ ^l^'if t 1 3 
%X'(Dmf^ (Tel) ^CjoV^TfiSJS^'^r7— (Pbl) J^^^^tb. 

^-T 5 ^-i/ 1 1 3 £^|^^^:iov^T^im5fe/^°l7— (p e i) tcig^^tbs. 

5 -C^*?^^:V^;05, 0. 3T~0. 5T. #J;:0. 4 T JC^J^-f-S r ^ ;as^f 

0. 6T~i. OT,#Jc:o. 8 T J^ig^i"^ ^ ^ bv^o 

13 6 (b) \Z.7f^-r L 115^1113 2 fCl^L-C 3 Tit 

^J^^-rsm^^ i^-if If— r2j fe:|9:^$tL. ^<D 
10 is^^^PrgT-c \ t^mX-^fl^. bfc^SSoT. -STm-^^Jl^^-t-S 

m-^s i^ — if lf-A<05^[^f:i, ^S'^r 5 t 2 1 mSuf-*5VNTfim* 
(Pel) tCl^^^n. ^ l^ii^' t 2 DO^bc^^^ ^-i^' t 2 

2*T^C>SB^1 (T t o p) RXfi^4 5:^i^'t23d^bi5^-r5>'^t2 

4^t?<DS8^ (Tip) ^^:*3V^T^ilB^^^°^7— (p w 1) t::ia:^$^. 

15 ^-(Klyi^t22i!)^h^^^'^i!^t2 3^'(^(Dmm (Toff) RXJ^ 
^l^-^ t 2 At^^df ^ ^l^^ t 2 5-UX*(Dmm (Tel) ^^:*3V^ 
TfiSjS^-?!7— (Pbl) tZl^^^tT.^ iJ^-r ^ i^;J^ t 2 5 eA|^^^:*5V^ 
Tfif^^^^'y- (Pel) {^|S:^§n5o 
;:ir"e> b 5/:;7'/-?/k:^<7)^-?/v>^iIilT t o p fi, #le:ps^$ ^5 t> 

20 T•f*:^iV^;&5^ 0. 3T~0. 5T. m\^0 . AT\Z.Wf&-1r^ ^ 

* bv>o *fc. 7:^ f^'«/^;^<^^-^vw>^4ilT 1 pf*. 1i 
0-e^i^^^V^>6S^ 0. 4T~0. 6T>#{3:0. 5 T tJliS: ^i" 5 

/{iS, 1 -T n X t fci^^-r^Sr LVN„ rr-eTnxti:f*. 

25 ;^>'^KTof f EHute:#^t"S''-^>'^^©^-?>'^;^"l>lX*feoT. 13 6 
(b) ^^:*5V^Tf* h ^/7'/^V^;^<^)/'«/^;^I|iiT 1 p m*H^i-6„ b/c;5S 

oT. Ttop^O^O. 4 T-efc^f^::^:7^FBlT o f f 0 . 6 T t 

5o ^ UT. '^nmmi: c i f*. 4#t-P5^$;h.S t><^-efi^^v^:6S^ o . 

6T~1. OT.m^O. 8 TJ^I3:^-t-6 r i LV^o 
30 ^bJC, 0 6 (c) 5 L 112^11^3 2 tJlMUT 4 T^t 
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^y<J7— (Pel) ^ ^ t 3 m^ib ^ -( ^ t 

5 3 2 ^-eo^rsl (Tt op), t 3 3 1b^h^^Kl^i!^t 34 

'i^X-(Dmm (Tm p ) RXJ^^4 5 t35y0^bi5'-r^:/i^'t36* 

■x<omm (T 1 p) ^^:^ov^T{lIa^^^°I7— (pwD 

-r^i^iJ^t 32 7!)^ib'$'4^>i!^t 3 3 t.X'<Dm^ (T o f i)^ 4 ^ 
t 34d^b^5'-l'5:>'^t 3 5 *T'<D»!ra (To f f ) Ik^^ ^ % 
10 . i^j/ t 3 6 ii^h^ ^ % t 3 7*1?<^»JM (Tel) ^C*5V^Xf*S 
i£/-?!7— (P b 1) tr|g^$tT.> 5 t 3 7|^|^tCj3V>-Cf*?N 

(Pel) t^^^^H^o 

>^i|ilTm p fi, ii#l^:Pg^$ tl/S t><^t?^±^feV^;^)S^ 0. 3T~0. 5T, 

15 4 Ttci^^i-S c Uv^o :^/c, 7^ h^-^^^:^©^^Vv 

>^*ST 1 p f:i, ^^cRg^^ttS t><^-e^iJ^j^V^;e)S, 0 . 4 T~ 0 . 6 T, 
m\^Qi. 5 Ttc:^^-rs ^ bv^„ r^^S^r^lTof f 

fi. #t3:|55^$ tbS ^>(??T-fi^cCV^;e)5. 1 - T n X t J^i9:^-t-;5 .i: 
0^ LV^o r r-CT n X t :^7^^T off ff gf t;:#:0E-r S 

20 /^x<.©/'?7Wv^iiii-efcoTs El 6 (c) l3:*3V^Tfi b y :/^-^/^:^<D^^/^ 

oT> T t o p 0 . 4 TT?fc^f^:^>'^^T offJiO. 6 T t fj: 
•9 . Tm p 0 . 4 T "T? f i ;^ :7 ^ PhI T o f f 0 ; 6 T i! J^e^o 
•^LTs ^if^mmmr c U*. #^^:PS^$;^^5 ^>(^-efi?^ev^;as, 0. 6 
25 T~l. OT, il^tdO. 8 Tjei^^-f-'S w i: 36S$f * LV^„ 

^LT. 126 (d) Kfri-t^^Ks L 1 IBlil^3 2 tC^LT 5 T~ 
8 T^S-^-^SrJ^^-f-^m-^. u^-^}f-J^(Dy</Uy^mit r4j ~ ryj 

30 4 1 ^^;g^^c43v^Tlim*^^!7- (Pei) t^-r^^-iJ^t 
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t^h^ 4 ^ t 4.4-^X^(Dmm (Tmp). ^ ^ ^t^ii^ t 4 5-^>h^ 

5 t 4 6 ^-ecD^ra (Tmp) 4 t 4 7 

5 t 4 8-^X<DWim (Tip) ^^::J3V^T^ilB^^■«!7— (P w 1) 
5 K^^^th^ ^4 t 4 2t^hdf4 ^>'ii^ t 4 3t.X(Dmr^ (T 

o f f). ^4 5.1^1:^^ t 4 4f)^(b'^ 4 t 4 5-^X(Dmm (To f 

f). ^ 4 t 4 6:fy^h^ 4 t 4 7t.X(Dmm (To f f ) 

RXf'$'4 t 4 4 t 4 9 i^-Q(Dm^ (Tel) \Z. 

fcV^-CfiSJl£^^°!7- (Pbl) tdiS^^^X. ^ 4 % ^ t 4 9 &.m^ 
10 *5V^Tf^m*^-^°!7.- (Pel) KWt^-^^^o 

:l:lx^ V y':f^<j\^:^(0^^/v:^^%T t o p :s.t;^-^7V'^/-?/^;^<^^'«/v 

;^i|iSTm p f*. #tc:PS^$;}x5 t>CO-T?{i7:eV^^5, 0. 3T~0. 5T, 

m\^0. 4 Tlc:|S:^-t-^ w bv^o -^fc. y :^ \^ (D ^< /v 

;5^i|iiT 1 p (4, 4#l-IS5e$tt5 t>(D-t?(i?feVN36^ 0 . 4T~0. 6T, 

15 m\^o. 5 TliL^^-rs :i bv^„ ^ fjlJi. ;a-:7^p,gT o f f 

#Jc:PS^$ti.5 %0-ef4/j^V>;6^ 1 -T n X t \z.Wt^-r ^ ^ t ii^ 
ttft. bVN„ ^1 r t?T n X t t ;^:7i«^lT off Et&l-^^-f-^^-^ 

:^mT t o p Xf4-^/^^^-^/^^(^^-^/^^i|'STm p tC^B^-f-Sp bfc;^^ 
20 oT>Ttop>OSO. 4 T-ea!>tl.f^;a-:7^^^T o f f f4 0 . 6 T i: ^.C 
•9>Tmp;6SO. 4 TT'*)n«!;*-:7ffl^T o f f f4 0 . 6Ti:/^5o 

T~l. OT. #1^0. 8 Tt^^^-rs r ;55$f * UV^o 

e;_LJc:J;t9. IB^ff-^ ( 2 Tit 8 Tif #) ^?f^^i--<#^^^^ 
25 *3V^-C^4. iBfi:^N°I7— (Pwl) ^ t> O l^ — if t"— R^M 131 J: o T 
^StbfcL 113^1^3 2 y5S;s^*P»!5«lT c U^:*5V^Tm^«& $ T^/l^ 

^ T ;^ ^ s o — ^<^fi&o^4^lc*5V>TJi. m*^^°!7- (P 

e 1) ^tjOlx — if If— J:oTL 1 121^)11 3 2 ^J^^H^jb^a 
30 oT#^^$tL> ^$^t>tS^>kSo 
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5 — P w<Sr— #lcPw 1 J^.^^UTV^S:: ^0^ce?i^^^<lr t> o 

7 ti, L 0|Bli:M2 2 tJ:>!t UT (7)|B^Sr=fT 5 #'^<^^^VWJ^ 

(b) {i3 Tim-^^^^-t^m^. (c ) f*4 Tft^^jf^^-f-sm^s 
(d) (4 5 Tft-^~ 8 T^t-^^?|^J5!g-t-;5#'^^:^UTV^;5o 

HIT (a) ~ (d) KTjk-t^^ii^. ^mMmmxn. LoiBitii^2 
2izifivxy^—'$f(Dum^n^m'^. i — if if— ^^(DSKSf^x 

15 !7— (P w 0). |B^^N°!7- (P w 0 (P e 0) :RtJ«S 

J[£^'?17— (P b O) 4o(D3ll*{e:^p^ti.So IB^^->°r7— (P 

w 0) (P w 0 ') (Dm^t b-Cfi. R^ltt^ j:o-C L 0|Bl^lil2 2 

/5>^i!l-f-a J; 5 ^^ii^V^i^-^yu-tcSSf^^tT.. m*^^°!7— (PeO) <7)3i 

20 mi-^j;:^fj:\^^/i^KmM^fh. mm^<u— (Pbo) <Dmmti.x 

|B^^-?!7— (P w 0). ^'^*-'^°^7— (P e 0) ^^>*^J[£/^" !7 — (P b 

0) (D^y<u-n. %mmmi^(Dmm'^mmmmmm(D^^micjii:^c 

25 TjgH^^i-tbJi J; < . mx.it. lB^i^^°!7- (PwO) i:bT«5. 
0mW~6 . emWU^i^m^V. ^i^^"?!?— (PeO) i: bTf^l . 
3mW~ 1 . 7 mWU^i^WMV. Sj£/-?!7— (PbO) tVXi±0. 
lmW~0. 5 mWa^f-^^-rttfi J:V^„ :S fc, 13^^^* !7 — (Pw 
0') <b b-C{iia^^-?l7 — P w 0 J: '9<gV^l/^/^^ mx.i-£P ^fr 0 (D 0 . 

30 9{^m^ (0. 9xpw0) t3:^^i-ti.f^ J;v^„ (P 
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wO). lB^/^°!7— (P wO r^*/^°!7— (P e 0) R tJ«£JS^^° !7 — 
(PbO) (omn. w — if t'— i^^fi§lt bfc:^.oSg®tc:jbMt 6ffi-efe 

So 

0) ^V^{i|B^/^'r7— (PwO) SjS z-^' ^ — (PbO) -I^X-CDM 

m^^'r:5y</i-:^^m't-t^:itK^y). xfiiB^/^°i7- (Pwo 

^V^^i|Bli:^^'!7— (PwO') b SiS^-? 17 — (PbO) *T'(^^i|iiSr 

10 f^U. ^<^1^. i/-lf lf-A$:SJ[£^^l7- (PbO) 

tJiJ; 19 L oiBMIIt 2 2 ^mi^i-?>o — ia^-^-i5^ <£r?i*i-S#-^ 

(L 0 12^1112 2 ^i^^t>t^fc-r^m^) i/-if t'-A^?§* 

y-?17— (PeO) i^S^L. ;itLlC j; «9 L 0ia^li^2 2 ^^^'fbilg.^ 

1217 (a) ^^^-rJ:5^^^ l oib^i»2 2 ij:*i-ut 2 xm-^ 

^?l^j^i-S:^'a-> ix — if If— A(^/NVi-;^^.f* rij ^(O 

^mmmr c I^S^A^^So L0|B^|^2 2lC^i-SIBli:J3:*5 

20 v^Tf:i. I/— if If— A(^^NVu>^|^i: Jis 1^ — if tf— A<z>^^;{|S|Bfit^^' 
17— (PwO) ^v^{i (PwO') fettfcHll^tc: J:oT5£^$ 

— (PbO) tciS^^ttSo :*:P>g^»^::*5V^Tf*. LO 

25 ISII^1^2 2 ^^:>^^-t-SIS^^^:*5V^Tl^-1f tf-iN<Z)3tliPj65SjSyN°T7^ 

(PbO) tc:^:^$ttS^^<^^^1^?^*P^^i:3ta-t-5o Lfc:6So 

5 1 J^tift-*3V>T{im*/-?!7— (PeO) tCiSl^^tb. ^^^l^i^ft 
5 1 Ji^biJ'-r 5: ViT' t 5 2 ^T'OS^PbI (Ttop) ^C*3V^T{ilB^^•-• 

30 !7— (PwO') Jcisi^^tt. ^4 t 5 2>i)^fc^-l'^:/^^t 5 3 
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t.X^(Dmm (Tc 1) t^*DV^X{iSJl£^^°!7— (PbO) tC^^^n^ 
^^^^^^t53 U^iiZ^\,^X i-im*^<'7 — (P e 0) liCW^^fl^o 

xntj:^^^*^. 0. 2T~0. 4T. #t^0. 3T{Z.Wt^ir^:Lti!>^0 

0. 8T~i. 2T.#lci. 0 T ^ ^ bv^o 

•tfc, HI? (b) J: 9 L 0|B^fl^2 2 1^>C>J-LT 3 Tft-i- 

/-?!7— (PeO) J^^^^tt. ^^C ^>'^ t e It^ib^-f ^^^^ t 6 

2i^X(Dmm (T t o p ) RXfi^4 5:Vi/t 6 S^^h-^^^^-i^^t 6 

4t.x(Dm^ (Tip) izio\,^xnmm^<^— (PwO t^i^^^tt. 

^l^iif t 6 2;&*6>^^^:/^t 6 3 *-e(D^K (Toff) RXJ^ 
15 ^$^^$:^:J^t64>a=»bi5''l'^>'^t6 5 *-T?<DSIJF^ (Tel) ^C*5V^ 

T{*«;s^-«i7- (PbO) iJ'-r ^ ^'j/ t 6 5£^|^^^*3v^ 

Tfil'i5fex-?!7— (PeO) fC^^^tt^o 

^1 ;i "Cs h iy -f jX' (D ;v top ^t/^ :^ b ^< }V (o ;v 
;^i|iiT 1 p fi, #13111^$^ S t><^)t?fi^feV^;^|S^ 0. 15T~0. 3 
20 T. #tJ:0. 2 TlJ:i3!^-r;5 r bV^o ;^7«8naT o f 

f f*. m\^l^'^^^^\i(ox\tfii\^ii^. 1 -T n X t i;:i9:5ti-5 r. t 

bV^o rrT'T n X t i: fi. ;*->^^raT off EgrJil^^-rS 
/^V^;^^D^^V^>«.lIII-efco-c^ 0 7 (b) \^^\^x\±V yz^ ^^}\^^(0^< 
/v-><>iiilT 1 p t^ti^-rSo LfcyiiSoT. T 1 p 0 . 2.TX^^\tir 
25 >^^^T o f f ttO . 8 T i: J^^So ^ UT. ;«&iP«KT c 1 #lcl 

IS^^tbS t5<^)■e^^>^iv^;65, o. bt—i. 2t. otj^^ 

HI 7 (c) L 0iB^)^2 2 l^^LT 4 Tft 

30 <D^. f«&*P^P^T c 1 :6S4f A^nSo bfcd^o-C. 4 T{f-^^?l^^-r 
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^y<u— (PeO) ic^^^tL. ^-r5::/^"t7i;6^fe^'r5:/i/t 
7 2i^X-(Dmm (T t o p ) RXJ^^^ ^ l^-if t75;6:»6)^-f^>i5^t 
7 6*-T?<0»|[^ (Tip) tZLjaVNTfilB^^"?!?- (PwO') ICiS^^ 
5 9 ^ ^^y-if t 1 z-h^h^ ^ t 7 4 *t?<D^PBl (Tmp ) \Z. 

*5V^■CfiIB^-'^°!7— (PwO) \CW^-^^. 9 ^ > ^ t 7 2 i)> h ^ 

5: Vi^' t 7 3 *-e(^^rpl (to f i).^4%i^^t 7 At^h^-^ ^ 

l^^ t 7 5 ^T*(7)SI3^^ (T o f f ) Sit>*i?-r $ ^'i^' t 7 e^O^bi^'f^ 
^-rJ^ t 7 7 (Tel) lC*5V>T{:i»jS^'«17— (P b O) \Z. 

10 ISl^^tLx iJ'-f 5 i^i/ t 7 7^^|l^^^:*3V^Tfi^i*/"«!7— (P e O) J^l 

i?fijfev^>js, o. i5T~o. ZT^m^o. 2i:\z.Wf^-t^^tt^ 

15 0^bV>o ^bi-. ::e-:7*8^To f f f*. #tJ:RB5^^tb51>(D-ej±J^^ 
V^;6^ 1 - T n X t JcfSl^-rS ^ ,b>dS0^ UV^„ ^ ^l^^T n x t <b fi. 
;^7^Fb^To f f i£mrt-#ffii-5^-?/w;^<Z)^-?;V';5^i|iS-e*>oT. 1117 
( c ) ^3l:joV^T{* h 5/:/^-^7i';^(7:>^NVu;^i|iiTmpX{*-^/^^^^V^;^<Z) 
/■^yU^ijilT 1 p tilted i- -So LfcjOSoT. T t o p 0 . 2TT'fetb 

20 (^;^:7^5gT o f f fio. 8Ti:/jtt)> Tmp;aso. 2 T-vhf^\-f.:t 

ymmr o f f fio. 8 T ir^feSo ^L-c. ^i^mnmT c i 

PS^^ tL5 fc<^-e^iJ^^V^;OS^ 0. 8T~1. 2T. #lCl. 0 T tz:^ 
^b"C. 1117 (d) ^^^-t-J:5^-^ L 0|Blt]^2 2 bX 5 Tft 

25 ^~ 8 Tft-i-^fl^^-rS:^^. l^-1f lf-i^(^>^^V^;^^fi^^^*n 

r4j ~ r7j (c^^^tt. ^<^)^. ^nnf^T c itmx^fy^^o 

^^^^f\^ r2j ~ rsj t^is:^$tb:5„ z.(om^h. t t o p 
^ ^rJ^' t 8 \ ^ ^ t 8 2%-x:(onf^') RrJT 1 p (omm 

30 (iJ'-r ^ t 8 7 d^Pji5''f 5 t 8 8 *T<D^Fh1) ^^:joV^Tfi|B 
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#^N°!7— (Pw 0 ') Tmp (^4^>'i^'t83t^h^^ 

^ t 8 Ai^X^(Dmm. ^ % t 8 5 t^h^ ^ % ^-y^ t 8 6 * 
-QCOnWim) t-*5V^Tf*|Bli:^^"!7- (PwO) Jcl^^^tL. ^V^^ 

Toff ^ t 8 2.ii^h9 ^ \ % 3 *T'<z)«^^, 

5 5: t 8 6 ^d^biS'^ 5 t 8 7 "BLXf^nnnmi: o 

^jK^N°!7— (Pbo) tc^^^tt. 't(ofi^(Dnwi\^^\^x\%m=^^<v 

— (P e O) ^::^^$;H.5o 

-CftT'.eV^dS, 0. 15T~0. 3T, iRFldO. ITX^W^-t^^ht^ 
V^y6^ 1 - T n X t ^;i^^-t-6 ^1 t /JS^ff ^ bV^o ^ T n x t i: fi, 

;ry'fiB^^To f f ii:H«t-#^-r S/^V^;5^(^)/^V^;^||®■^&o-c. 0 7 

15 (d) tC*5V>Tfi h ^y^T^z-^/l'J^O^-^/V'J^iIilTm p Xfi'^/^^^-^/^;^^^ 
/-?/l/';^i|ilT 1 p ir^lBS-rSo Ufc:6SoT. T t o p jO? o . 2T-efett 
{^;t-:7fi|PB^T o f f 0 . 8T.^/ii9. Tmp;6So. 2TT'*?n{i;^ 

:7^r«iT o f f «o . 8 T ^^^^-So t bT. f^sps^raT c 1 m\z. 

PM^^ttS t (^-CfiT^CV^iiS^ 0. 8T~1. 2T, OTiCgg 

20 ^-rs i! Lv>o 

J^JbJcJ:!5, IBitft-^ ( 2 Tft-^~ 8 Tfi#) ^g*^{3: 
*5V^Tf*. IBIt^-«I7— (PwO) S:t;«/X«IB«i^'?!7- (PwO') 

25 ^^ig^^::JoV^T^*. (PeO) S:t>o V— t*-i^<DMttt2: 

j;oTL oi3^iii2 2%^v^^\^m.^'^j.±.(om.m^%xim-^f^. ^(n>WL\^ 

30 3 a ^Ciav^L 0 15^1^2 2 {C^b-CT"— iJ'<^|2i§k^=fT9il-a'> V- — 
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\f^J>,(D h v'f'^-^f^^'BL'(J^^ Y/-^jv:^(o^^^<V ^-^-^j^vf-z-^jiv:^ 

ols^^^°!7 — p w 0 j; D ^g;v^ia^^^°^7 — p w 0 ' ^c^s:^LTv^;5 r h 

5 fiiJime^ UfcL 0^ 2 0:R.tJ«L 1^30 JJ: ^tt^n>ftJiS-r 5 z-?/!^:^ 

^tg^^^So bfc;55oTs m^^. — if :a5L IS 3 O lJ:*r-t-5 7^— 

/■^^ — i^^^\t^-Z'f—'^(o^m^fi\^. =^—^t^\^ oil 2 0 t;i>tt-t-;5 

IB^^f^^^'It^i: LTf*. L 0^ 2 o:S:T^L 1 S 3 0 \z.^^^=j(\. 

n^^-r^^^f^y^n^^^ — ^-yco^fah-r^ it^m.Wk^\ Qi\z.^\.x^— 

m2 2RtJ«/X«L lBB^)Ig3 2l^7^-i5^ bT|B# $ tl/lfe % <^ "C 1> 

25 -rfcoT t>«^^^V^o 

m 8 fi^ 5fel3^IKf*: 1 0 KM bT7^— (^IB^SrfT 5 fci?)<^'lf ^12 

'If ^IB^^tt 5 0 f^. ms KTTi-rX 9 t-^IB^j^l*: 1 0 ^lHlfe$-1t 
^fci^(D:^ t"^ K/i^^ — iJ' 5 2 3felB#^S^$: 1 0 l/-if If— 

30 mM-i-^tthK^(DRmytt:^^-t?>-^i/h'5 3t. j^f^^K/i-^ 
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^bJ-x El 8 J: 5 = :/ h n — 7 5 4 Jj:f:i:7 — ;^ ^ij-^ 

n-7^lHl!i§5 9 ;65^*ttTV^6o :7 -;^7 f— ;J?iit^eiIIS§ 5 7 t^f^ 
mY.-r^t. lHlfebTV>6 3feiB^^Sfr 1 0 o IBM® t^:7;t-:^7 ;^ 365:0=' 

mir^fcubo):^— V^^^^^^y V n — jv^-^'BLn Y "7 v ^ :y -^^ ^ ^ 
bn-CV^So ^fc. I — if 3 h CI— /HUj^ 5. 9 {±. i^-if^tdHlj^ 

tJ^lHli^ 5 8 25.0^1^ — if = ^ h n — /HUSg 5 9 ^::ov^-C^i. 3 ^ h n — 
20 9 5 4 l^iJ:jjfl^3i*tbfc|lliiSt?fcSjej^Mf*^i < . a^^hn — 7 5 4i: 
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mm (L0jS20. L1M30) ^^X-TV^^Sm-a-^Mt^imP^ bfc/Ji5, 

JllBll^fe^«^^l*3V^Tf*. (1, 7) RLL^P;^^^^ffiL 
6 < . ^J^tf> 8, 1 6 ^p;^^ ( 3 T~ 1 1 T35.rJ« 1 4 

^fc. ±|B^i^li^iC*3V^T{i> L Oil 2 0 tC^bTit^<Z)|B^^ 
20 n^m^s V— if If-A(^^^^|B^-''«17 — (P w 0).B3«i^-?17- (P 
w 0 ?^*^-?17— (P e 0), ^jS/>*r7— (P b 0) 4 0<D5lt^'T? 
^PU. ^tJUB^^-^y-tr (PwO) b (PwO') (D2^iit Ufc:®-^' 

25 o-CtiJ:<. *ifc|SI^/^°!7-P wS: 3^it£A_hiCiS:jtbTlf#(DlBII^^ 
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tci^^u-r tifllt??fev^„ w-r^i^. ^Aitffi 1 3 a ^c^t>^£v^|B^p 

ic^tcS ^ ^ t>t-s 1- — if If— i»^^3fei-?)*f«fev-:/X<75@BP^ (NA) 
;OS:»^#V^{S^mi^i: ^i-5o r<^fcit). i^l^^B^fi, -^ffi-f-S i^-if t'— 

(NA) t<Di:t (A/NA) 7 0 0 n m£JlT. -e^JX-fi. NA;dSo. 
15 7 Qk± {^\Z0. 8 5m^) t?fet)> l^ — if If— AtDjgtft A, 2 O O 

20 3telB^^(^|s:i OOf^M 

^-r. Hi 2 i:i7f:i.f:i:^^ >'y<4: 0 ^^v^:/tjKy 4?^- h<DttW 

^?^^%^TV^. miCjloT. i5^/l— >^l 1 a (75^$^rJ«fc°iy^;d5-?rtT. 
^*tL3 4 nmS:tJ«0. 3 2 /x mX'fc t) v $ 1 . ImmXh^&i^ 
I 1 ^f^^bfc„ 
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